In the intact rumen epithelium, isoforms 1 and 4 of the monocarboxylate transporter (MCT1 28 and MCT4) are thought to play key roles in mediating transcellular and intracellular 29 permeation of short-chain fatty acids and their metabolites and in maintaining intracellular 30 pH. We examined whether both MCT1 and MCT4 are expressed at mRNA and protein levels 31 in ovine ruminal epithelial cells (REC) maintained in primary culture and whether they are 32 regulated by peroxisome proliferator-activated receptor α (PPARα). Because both transporters 33 have been characterized to function coupled to protons, the influence of PPARα on the 34 recovery of intracellular pH after L-lactate exposure was evaluated by spectrofluorometry.
35
MCT1 and MCT4 were detected using immunocytochemistry both at the cell margins and 36 intracellularly in cultured REC. To test regulation by PPARα, cells were exposed to WY SCFA catabolic products such as β-hydroxybutyric acid, acetoacetic acid and lactic acid from 64 the cytosol into the blood (31). MCT1 may also be able to accept acetate, i.e., non-65 metabolized SCFA (11, 29) . Although the involvement of MCT1 in the transport of SCFA 66 and/or their metabolites is strongly emphasized, the findings for MCT4 are controversial. The functions of both MCT isoforms are not restricted to the transfer of undegraded and/or 71 degraded SCFA; the transporters also have an impact on the regulation of cytosolic pH (pH i ).
72

Studies in various tissues including ruminal epithelial cells (REC) demonstrated that MCT1
73 functions either as a proton-coupled transporter (10, 16, 19, 29) or as a bicarbonate exchanger 74 (11, 39). MCT4 has been described as a proton-coupled transporter thus far (17, 21, 36).
75
Consequently, it must be assumed that any variations in expression and/or activity of MCT1 76 and MCT4 modulate pH i homeostasis in REC. 
83
Transcriptional regulation of MCT4 expression has been poorly characterized thus far but is 84 thought to be partially mediated by hypoxia-inducible factor-1α (HIF1α; 6, 18, 46), which is, 85 in turn, influenced by PPARα (50).
86
Based on these data, we aimed to investigate the involvement of PPARα in the regulation of times and transferred to cryo container to store them at -80 °C until extraction of total protein.
220
Protein extraction was carried out in a homogenizer with 400 µl of a lysis buffer consisting of 221 50 mM TRIS buffer, 4 mM EGTA, 10 mM EDTA, 0.1% Triton X-100, 100 mM β-glycerine-222 phosphate-disodium pentahydrate, 100 mM sodium pyrophosphate tetrabasic decahydrate, 15 223 mM sodium orthovanadate and 2.5 mM NaF (pH 7.4). After homogenization suspension was Deutschland GmbH, Crailsheim, Germany) and bovine serum albumin (BSA) as standard.
228
Samples were adjusted to 3 µg in 26µl/well for analysis of MCT1 and to 20 µg in 44µl/well 229 for MCT4 and denatured with Roti Load 1 (Carl Roth, Karlsruhe, Germany) for 10 min at and subsequently transferred into another cuvette filled with lactate buffer free of BCECF.
258
The cuvette was placed into a fluorescence spectrometer (LS 50B fluorescence spectrometer, 
299
The results are expressed as arithmetic means ± standard error of the mean (SEM). N 300 indicates the number of animals used, and n is the number of specimens for each treatment.
301
The data obtained by RT-qPCR using two different concentration of WY 14.643 (agonist 302 data) were compared by one-way analysis of variance (one-way ANOVA) followed by
303
Dunnett´s Method to determine differences in the mean values among different treatments.
304
For analysis of RT-qPCR of the antagonist data, Western blot and spectrofluorometry, data 305 were compared by paired Student's t-test. The tests were performed using the software Sigma
306
Plot 11.0 (Systat Software, Erkrath, Germany). Differences with p<0.05 were considered to 307 be significant.
308
RESULTS
311
Detection and Localization of MCT1 and MCT4 in cultured REC by immunocytochemistry.
312
REC showed immunoreactivity for MCT1 and/or MCT4 (Fig. 1) PPARα target genes CPT1A and CACT could be lowered by 38% (CPT) and 75% (CACT) when the 349 cells were pretreated with the PPARα antagonist (Fig. 4) 
375
To determine whether the proton-coupled L-lactate efflux was mediated by MCT1 and/or 376 MCT4, 600 µM pHMB was added to the buffer. pHMB is a potent inhibitor of both MCT1 377 and MCT4 (48). Both in control and in WY 14.643-treated cells, pH i recovery after the 378 change into lactate-free buffer was almost completely blocked by pHMB (Fig. 6 and Fig. 7 ).
379
To analyze differences between the two groups, the slope of pH i recovery was calculated as 
390
The numerical increase, however, could not be proved to be significant (p=0,076; paired 391 Student's t-test). 
459
In the majority of immunoreactive cells, MCT1 and 4 were co-localized within the cytoplasm. proteins playing a role not only in transcellular but also in intracellular transport processes.
497
The results of this study also underline the assumption that MCT proteins play crucial and 
